We fit the spectral energy distributions (SEDs) of members of a large sample of Fermi 2LAC blazars to synchrotron and inverse Compton (IC) models. Our main results are as follows. (i) As suggested by previous works, the correlation between peak frequency and curvature can be explained by statistical or stochastic particle acceleration mechanisms. For BL Lacs, we find a linear correlation between synchrotron peak frequency and its curvature. The slope of the correlation is consistent with the stochastic acceleration mechanisms and confirm previous studies. For FSRQs, we also find a linear correlation, but its slope cannot be explained by previous theoretical models. (ii) We find a significant correlation between IC luminosity and synchrotron luminosity. The slope of the correlation of FSRQs is consistent with the EC process. And the slope of the correlation of BL Lac is consistent with the SSC process. (iii) We find several significant correlations between IC curvature and several basic parameters of blazars(black hole mass, broad line luminosity, the Lorentz factor of jet). We also find significant correlations between bolometric luminosity and these basic parameters of blazars which suggest that the origin of jet is a mixture of the mechanisms proposed
INTRODUCTION
Blazars are the most extreme form of active galactic nuclei (AGN), with their jets pointed in the direction of the observer (Urry & Padovani 1995) . The typical spectral energy distribution (SED) of blazars is generally described by a double bump structure. Harvey, Wilking & Joy (1982) were the first to propose using a smooth spectrum instead of a segmented power-law spectrum when they researched the submillimeter band of 3C 345. Landau (1983) researched a sample in the centimeter, millimeter and optical bands that consisted of 9 quasi-stellar objects(QSOs) and BL Lacs. Landau et al. (1986) analyzed a sample of low-energy peaked BL Lac objects from the millimeter band to the ultraviolet band, and found that, although they could obtain spectrum successfully when combined with power-law spectrum, the data from the radio to the ultraviolet band showed good consis-⋆ E-mail: leiming du@ynao.ac.cn tency with the smooth spectrum many cases. They used a quadratic function, namely:
to fit the spectrum. Massaro et al. (2004a) found that the log-parabolic law can well describe the X-ray peak value of SED of Mrk 421, and subsequent found that log-parabolic law can fit the X-ray spectrum (Massaro et al. 2008) . There is, however, a problem in using the log-parabolic law to fit SEDs: some parameters in the equation do not have a physical explanation. It is remarkable that the SEDs of many sources can be fitted by a quadratic function that contains three parameters. The property indicates that these sources may have a similar structure, or similar relativistic particle energy distributions, or both (Landau et al. 1986 ). With a more general and simple situation about the particles increasing their energy, the log-parabolic law is used to statistical acceleration structure. One advantage of logparabolic law is that it can be used to calculate various c 2002 RAS useful parameters, such as peak frequency, curvature and so on, which is simpler than the case for other models.
When we obtain the value of peak frequency and peak luminosity of SEDs, the curvature of the SEDs will be another important parameter. The curvature is the property possessed by the curving of a line. If the peak frequency and peak luminosity are known, the curvature can be used to derive the bolometric luminosity. The relationship between the peak frequency and the curvature can be explained in terms of the acceleration process of emitting electrons (Massaro et al. 2004a (Massaro et al. , 2004b (Massaro et al. , 2006 Paggi et al. 2009a Paggi et al. , 2009b Rani et al. 2011; Tramacere et al. , 2009 Tramacere et al. , 2011 Chen 2014) . Chen (2014) performed an analysis of the curvature-peak frequency connection, and re-derived a theoretical model that some authors had used before (Massaro et al. 2004a (Massaro et al. , 2006 Tramacere et al. 2011) . He predicted two electron acceleration mechanisms according to the coefficient of the curvature-peak frequency relationship. For models of stochastic acceleration, the values of the energy-dependent acceleration probablility, the fluctuation of the fractional acceleration gain(the latter two are statistical acceleration) and the slope k(1/-c=klogνp + h) are 2, 2.5, 3.333 respectively. The result of Chen (2014) was 2 which is consistent with stochastic acceleration.
The SEDs generated by two emission components, namely the synchrotron component and inverse Compton(IC) component Massaro et al. 2004a Massaro et al. , 2006 . In the lepton model, it is generally accepted that low-energy peak is caused by the synchrotron emission of relativistic electrons in the jet, and that the high energy peak is caused by IC scattering (Massaro et al. 2004 (Massaro et al. , 2006 Meyer et al. 2012) . There is, however, disagreement concerning the origin of the soft photons of IC scattering.
(1) They are derived from synchrotron emission, termed the synchrotron self-Compton(SSC) process (Rees 1967; Jones et al. 1974; Marscher & Gear 1985; Maraschi et al. 1992; Sikora et al. 1994; Bloom & Marscher 1996) . (2) They are derived from the exterior of jets, termed the external Compton(EC) process. There are three possible sources of EC soft photons: accretion disk photons entering jets directly (Dermer et al. 1992; Dermer & Schlickeiser 1993) ; broad line region (BLR) photons entering jets (Sikora et al. 1994; Dermer et al. 1997) ; and dust torus infrared radiation photons entering jets (Blazejowski et al. 2000; Arbeiter et al. 2002) . Ghisellini (1996) derived two relationships between the synchrotron luminosity and the IC luminosity so that it could be determined whether the IC component is dominated by the EC process or the SSC process(LEC ∼L 1.5 syn , LSSC∼L 1.0 syn ). The bolometric luminosity is one of the most important parameters of blazars. It represents the amount of electromagnetic energy a body radiates per unit of time. Thus it represents the total radiant energy over a wide band (from the radio band to the γ band). In research concerning the origin of jets, the current theoretical model is that the jet power is generated from accretion and the extraction of rotational energy or angular momentum from disc/black hole (Blandford & Znajek 1977; Blandford & Payne 1982) . The black hole and accretion disc play an important role in the process, so it is important to research the relationships between the jet and black hole and between the jet and accretion. Ghisellini et al. (2010) found that Fermi blazars with higher luminosities may have a larger black hole. Xiong et al. (2014a) researched the relationship between the jet power and black hole mass and found that there is a significant correlation between them, which means that the the jet power is controlled by the spin of black hole. In both mechanisms, the magnetic field plays a major role in channelling power from the black hole or the disc into the jet. The process be sustained by matter accreting on to black hole, so it is reasonable that there is connection between the origin of jet and accretion (Maraschi & Tavecchio 2003) . Many authors have studied the jet-accretion disk relationship, using a variety of methods (Rawlings & Saunders 1991; Falcke & Biermann 1995; Serjeant et al. 1998; Cao & Jiang 1999; Wang et al. 2004; Liu et al. 2006; Xie et al. 2007; Gu et al. 2009; Ghisellini et al. 2009a Ghisellini et al. , 2009b Ghisellini et al. , 2010 Ghisellini et al. , 2011 Sbarrato et al. 2012; Yu et al. 2015) . The BLR luminosity can be taken as an indicator of the accretion power of blazars (Celotti, Padovani & Ghisellini 1997) , and the bolometric luminosity can be taken as the index of jet power, so researching the relationship between the BLR luminosity and bolometric luminosity can provide information on the relationship between the jet and accretion disc, contributing to the knowledge about the origin of jets. Xie et al. (2007) found a significant correlation between logLBLR and logLjet(logLBLR=logLjet+logη+const). The Lorentz factor (Γ) can describe the speed of the jet flow (Hovatta et al. 2009 ). There is a relationship between the jet power and jet speed: more powerful jets will appear to be faster (Kharb et al. 2010) . Lü et al. (2012) found that the Γ and γ-luminosity are significant connection. We know that the γ-luminosity can represent the bolometric luminosity (Fan, Xie, & Bacon 1999 , Xie et al. 2004 ), so we can predict that there will be a linear correlation between Γ and bolometric luminosity.
In this paper, the SEDs of both synchrotron and IC components of a sample are fitted by a log-parabolic law. The bolometric luminosity is the amount of electromagnetic energy a body radiates per unit of time,it is the total radiant energy over a wide band (from the radio band to the γ band), we calculate the exact value of the bolometric luminosity and curvature by fitting the SEDs. Firstly, we analyse the curvature-peak frequency relation and try to verify the particle acceleration mechanism. Then, we analyse the correlation between the IC luminosity and the synchrotron luminosity and try to judge the IC component is dominated by the EC process or the SSC process. Finally, we analyse the correlations between curvature, bolometric luminosity and black hole mass, BLR luminosity and the Lorentz factor.
The paper is structured as follows. In Section 2 we present the sample; In Section 3 we detail the fitting procedure; in Section 4, we present the results; In Section 5 we provide a discussion and conclusion. A ΛCDM cosmology with H0 = 70Kms −1 Mpc −1 , Ωm = 0.27, ΩΛ = 0.73 is adopted.
THE SAMPLE
We collected a sample from the second LAT AGN catalog(2LAC). At least one of the two components(synchrotron and IC component) of the blazars in our sample can be fitted by sufficient multifrequency data coverage. The sample contains 279 blazars, including 200 flat-spectrum radio quasars(FSRQs) and 79 BL Lacs. For the FSRQs, the IC components of 98 objects and the synchrotron components of 21 FSRQs cannot be fitted, while the complete SEDs of 81 FSRQs can be fitted. For the BL Lacs, the IC components of 46 objects and the synchrotron components of 5 objects cannot be fitted, while the complete SEDs of 28 BL Lacs can be fitted. According to Abdo et al. 2010 For our sample, biases are as follows:
(1) For blazars in 2LAC, 526 had an SED classification, with LSP representing the lagerst subclass(282/526=54 percent) (Ackermann et al. 2011) . Our sample is a subsample of 2LAC, and 83.8 percent(212/253=83.8 pecent) are LSPs. Compared with 2LAC, our sample is more dominated by LSPs.
(2) Fermi data were integrated over a few months (Abdo. et al. 2010 , Giommi et al. 2012a , and therefore the SED fitting, luminosity calculation and correlation analysis concerning the γ-ray band in this paper cannot be considered simultaneous in this paper. However, at least the fitting of synchrotron component can be considered simultaneous. The observation date of the (quasi-) simultaneous data of blazars whose IC components can be fitted is in the period of the Fermi exposure time.
(3) Redshift can be measured with a clear spectrum. However, BL Lacs typically lack some emission lines, so the redshift will not be accurate. This lack can affect the restframe correction, the luminosity calculation and the related correlation analysis(a detailed discussion is given in Sect.
5.1).
Detailed information about the sample is given in Table  5 , with the following headings: column (1), name of Fermi catalog; column (2), redshift; column (3), the observation date of the (quasi-)simultaneous data; column (4), logarithm of the synchrotron peak frequency in units of Hz; column (5), second degree term of log-parabolic for the synchrotron component and the IC component; column (6), logarithm of the black hole mass in the unit of M⊙; column (7), logarithm of the broad-line luminosity in the units of erg s −1 ; column (8), Lorentz factor of jet; column (9), logarithm of luminosity for the synchrotron component and IC component in the units of erg s −1 ; column (10), logarithm of the bolometric luminosity in the units of erg s −1 ; column (11), type of the blazar.
For BL Lacs without a measured redshift, we assume the mean redshift value of 0.27 in 2LAC (Ackermann et al. 2011) . For the 95 blazars for which more than one black hole masses is given in the literature, we use the average black hole mass instead in the related correlation analysis. All the values of luminosity are integrated from the SEDs.
THE FITTING PROCEDURE
We construct the SEDs of all the blazars in our samples from the multifrequency data using the ASDC SED Builder, an online service developed at the ASI Science Data Center (Stratta et al. 2011) . We use the second-degree polynomial function
to fit the synchrotron component and IC component separately, so that we could calculate the curvature around the peak(where the curvature is represented by |2c|). In this paper, all values are converted into the rest-frame. The parameters in the rest-frame of the second-degree polynomial function and the peak frequency can be calculated as:
, where DL is the luminosity distance, z is the source redshift and ∆=log(1 + z). The database of the ASDC SED Builder provides the observational data from many space telescopes and ground-based telescopes, and we can obtain simultaneous data based on the observation times provided. The IC components of some blazars(e.g. BL Lac-HSPs) covered only the γ-ray band, and therefore the IC-fitted parameters may be unreliable because of the narrow data coverage. In these cases we did not provide fits. According to the synchrotron and IC fitting curves, we can calculate the bolometric flux as follows:
The bolometric luminosity can be calculated using the relationship:
The biases and uncertainties that might be caused by the above procedure are as follows:
1. The thermal radiation from the disc/torus and the host galaxy is prominent in both the optical/IR and the UV wavebands , Giommi et al. 2012a , Abdo et al. 2010 , Marscher 2009 ). Before fitting the SED, we had to exclude the thermal radiation because it will amplify the emission from the jets of blazars. We identified the thermal component by visual inspection, so we can separate the radiation whose flux is significantly greater than the non-thermal radiation at ultraviolet frequencies.
2. In this paper, the SEDs are fitted using a seconddegree polynomial. However, the second-degree polynomial cannot handle asymmetry very well and may skew some relevant results(for example in the luminosity calculation). In order to evaluate this effect, we used four typical BL Lacs with an apparent asymetrical synchrotron component, namely 2FGLJ0050.6-0929, 2FGLJ0136.5+3905, 2FGLJ1015.1+4925 and 2FGLJ1136.7+7009, and fitted their synchrotron component with a second-degree polynomial and with a third-degree polynomial and then compare the synchrotron luminosities. For the second-degree polynomial, the logarithms of synchrotron luminosity were 47.2, 46.8, 46.1 and 44.6. For the third-degree polynomial, the synchrotron luminosity were 46.6, 46.1, 45.2 and 44.0. From the above results, we found that the logarithm of synchrotron luminosity integrated by the third-degree polynomial is lower than that from the second-degree polynominal, and the numerical differences are within 1. We therefore suggest that the impact on calculation of luminosity is insignificant, and will not affect the main results in this paper.
3. The light variability of blazars can cause massive changes in the SED curve, peak frequency, peak flux, curvature, etc (Massaro et al. 2004a , Massaro et al. 2004b , Acciari et al. 2011 . In this paper, we make sure that the fitted data were observed contemporaneously. The influence of light variability is not considered here. In order to make use of the maximum availability of (quasi-)simultaneous data coverage, SEDs in both low and high states are considered. This might contribute to the scatter in the correlation analysis below
THE RESULTS
Three sub-samples selected from our sample were analysed using linear correlations. The sub-samples are as follows:
(A) FSRQs(N=179, where N is number of objects in the sample) and BL Lacs(N=74) with fitted synchrotron components. We studied the correlation between synchrotron peak frequency and its curvature using this subsample.
(B) FSRQs(N=81) and BL Lacs(N=28) with fitted complete SEDs. We studied the correlation between the IC luminosity and synchrotron luminosity using this subsample.
(C) FSRQs(N=59) with black hole masses, broad line luminosity, Lorentz factor and fitted complete SEDs. This is a clean sample for FSRQs. For the three subsamples, biases are as follows:
(1) We used sub-samples A and B for the following reasons. First, they enable the study of interesting correlations that are important for FSRQs and BL Lacs. Second, the statistical significance is maximized because they provide the maximum availability of data. As noted above, these two subsamples predominantly contain objects with low peaks. This means that they might give biased results. The subsamples could give more reliable results if they contained more high-peaked BL Lacs. Fortunately, although the redshifts of BL Lacs are not measured accurately, these two correlations are not affected seriously.
(2) Only 59 FSRQs(59/281=21 percent) get a complete SED and data for the black hole mass, broad-line luminosity and Lorentz factor. The rest of the sample do not have all the data(black hole mass, broad-line luminosity or the Lorentz factor) or a complete SEDs. The missing data may have an enormous impact on the correlation analysis, and it is difficult to assess what has happened to the sample between each plots. Therefore, the results that we obtain are only for our subsample. A larger clean sample of FSRQs is needed to check these results in detail.
Synchrotron peak frequency vs synchrotron curvature in FSRQs and BL Lacs
The synchrotron peak frequency versus synchrotron curvature is plotted in Fig. 1 
Inverse Compton luminosity vs synchrotron luminosity in FSRQs and BL Lacs
The inverse Compton luminosity versus synchrotron luminosity is plotted in Fig (Ghisellini et al. 2002; Celotti & Ghisellini 2008; Ghisellini et al. 2010; Finke 2013) and that in BL Lacs it is dominanted by the SSC process (Zhang et al. 2013; Lister et al. 2011; Celotti & Ghisellini 2008; Ghisellini et al. 2002; Ghisellini et al. 2010; Ackermann et al. 2012) . In subsample B, the number of BL Lacs is much lower than the number of FSRQs, and a larger sample of BL Lacs with complete SEDs is needed for further study.
Broad line luminosity, black hole mass, the Lorentz factor and bolometric luminosity vs curvature in FSRQs
The broad-line luminosity, black hole mass, Lorentz factor and bolometric luminosity are plotted versus IC curvature in Figs 3 to 6 using data from subsample C. It can be seen in these figures that 2FGL J1539.5+2747 and 2FGL J2211.9+2355 could be outliers because of their excessive IC curvature. We checked their fitted SEDs by eye so that fitting errors can be excluded. We also found that the Lorentz factor of 2FGL J1733.1-1307(Γ=65.24) is extremmely high. According to Hovatta et al. (2009) , either the Lorentz factor is accurate, or the source exhibits so rapid flares that the fast variations were undetected in the monitoring programmes. For this reason, we exclude 2FGL J1733.1-1307 in the following analysis concerning the Lorentz factor, as did Hovatta et al. (2009) . The Spearman test was applied in order to analyse the correlations between the broad-line luminosity, black hole mass, Lorentz factor, bolometric luminosity and IC curvature for FSRQs(there are no correlations between syn- The results show that the correlations between all the parameters and the IC curvature for FSRQs are moderately significant. The significant correlation between logLBLR and -1/cIC can be explained as the origin of the soft photons of the IC component may be dominated by the broad-line region.
Broad line luminosity, black hole mass and the Lorentz factor vs bolometric luminosity in FSRQs
The broad-line luminosity, black hole mass, and Lorentz factor are plotted versus bolometric luminosity in Figs 7 to 9 using data from subsample C. As noted above, the Lorentz factor of 2FGL J1733.1-1307 is excluded as an outlier. The Spearman test was applied in order to analyse the correlations between the broad line luminosity, black hole mass, Lorentz factor and bolometric luminosity for FSRQs. The results are as follows: 1. logLBLR vs. logL bol : p < 0.0001, R=0.575 2. logMBH vs. logL bol : p < 0.0001, R=0.47 3. Γ vs. logL bol : p < 0.0001, R=0.767
The results show that the correlations between all the parameters and logL bol for FSRQs are significant. The fact that the correlations between logLBLR, logMBH and logL bol are significant support the theory that the origin of jet is a mixture of the mechanisms proposed by Blandford & Znajek and by Blandford & Payne(Punsly & Coroniti 1990; Meier et al. 1999 Meier et al. , 2001 ). Furthermore, the significant correlation between Γ and logL bol means that more powerful jets, the plasma blob in jets will move faster (Kharb et 
DISCUSSIONS AND CONCLUSION

The effect of the inaccurate redshift of BL Lacs in related linear correlation analysis
Redshifts are normally obtained by spectroscopic and photometric measurement. However, BL Lacs typically lack emission lines. Clear spectroscopic measurements can be obtained for only a small proportion of BL Lacs. Most redshifts of BL Lacs are obtained by photometric measurement or are based on dubious private communications. In Plotkin et al. (2008) , photometric redshifts were estimated to be accurate to ∆z≈0.01 from comparison with spectroscopic redshifs. However, the two types of redshift measured for a few BL Lacs have a huge difference, ∆z≈0.5. The use of inaccurate redshifts may have a significant effect on the calculation of the luminosity and peak frequency in rest-frame. In this paper, the inaccurate redshifts may affect the correlation between logν syn peak and -1/csyn and between logLIC and logLsyn, discussed in Sect. 4.1 and Sect. 4.2, respectively. In subsamples A and B, there are 17 BL Lacs without measured redshifts. Therefore, we discuss the effect of the inaccurate redshift for two scenarios: (i) all BL Lacs in subsamples A and B. (ii) BL Lacs with measured redshifts in subsamples A and B. On the basis of the redshifts in our sample, we add a normally distributed disturbance. The mean value of this normally distributed disturbance(µ disturbance ) are 10%z, 20%z, 30%z, 40%z and 50%z, respectively. The standard deviation(σ) are 10%×0.3144, 20%×0.3144, 30%×0.3144, 40%×0.3144 and 50%×0.3144(0.3144 is the standard deviation of the redshift distribution of BL Lacs in 2LAC). We can then obtain random redshifts and calculate logLsyn, logLIC and logν syn peak in rest-frame. Finally, we repeated the linear correlations 5000 times and analysed the distributions of the coefficient of correlation R, the significance level p and slope K. The results are given in Table 1 to 4.  Table 1 and 2 show the distributions of R, p and K for the correlation between logν syn peak and -1/csyn for all BL Lacs and for BL Lacs with a measured redshift in subsample A. From Tables 1 and 2 , it can be seen that all p-values are less than 0.0001 and that all the distributions of R are normally distributed. The mean values of R(µR) in Table  1 are almost 0.701 and those of µR in Table 2 are almost 0.66. Furthermore, all the standard deviation of R(σR) are small, σR 0.02. It can also be seen that all the distributions of K are normal. Their mean values(µK ) are 1.87 and 1.89, respectively. Their standard deviations are all small, σK 0.01. Table 3 and 4 show the distributions of R, p and K for the correlation between logLIC and logLsyn for all BL Lacs and for BL Lacs with measured redshift in subsample B. From these two table, it can be seen that almost all the p-values are less than 0.0001, but the distributions of R are not normal any more. In the correlation between logLIC and logLsyn, the coefficient of R is 0.901. Therefore, we want to know how many R-values range between 0.85 and 0.95 after repeating the same linear correlation analysis 5000 times. In these two tables it can be seen that fewer and fewer Rvalues are in the range between 0.85 and 0.95 with increasing disturbance. The smallest percentage is 61.0%. If we expand the range to 0.8∼0.95, the percentage of R for the case of the largest disturbance will rise to 83.1%. All the distributions of slope K are normal, and their mean values(µK ) are in the range between 1.05 and 1.16. Their standard deviation(σK) are less than 0.08.
In light of the above analysis, we suggest that the effect of the inaccurate redshift is small for the results obtained in Sect. 4.1 and Sect. 4.2. Even if a sample contains a small amount of BL Lacs without measured redshift, our main results will not change. The correlation between logν syn peak and -1/csyn for BL Lacs can still be explained by stochastical particle acceleration mechanisms. In addition, the IC component of BL Lacs can also be considered as an SSC process. However, this conclusion only applies to our sub-sample. It is possible that, if the sample size or the disturbance of redshift increase, our results will be completely different.
Particle acceleration mechanisms for FSRQ and BL Lac
The correlation between logν syn peak and -1/csyn can be explained in two different scenarios, namely the statistical(energy-dependent acceleration probability and fluctuation of fractional acceleration gain) and the stochastical acceleration mechanisms.
FSRQ and BL Lac, the two different blazar subclasses have many differences. These include (Giommi et al. 2012b) : (i) different optical spectral; (ii) different extended radio powers; (iii) very different redshift distributions; (iv) different cosmological evolutions; (v) widely different mix of FSRQs and BL Lac objects in radio and X-ray selected samples; (vi) widely different distributions of the synchrotron peak energy ν S peak . Therefore, in this paper, we collect a large sample and separate them into FSRQs(N=200) and BL Lacs(N=79) in order to study the linear correlations between logν syn peak and -1/csyn, respectively. For BL Lacs, the slope of the correlation(kBLLac=1.87±0.19) is consistent with the stochastical acceleration mechanisms. However, for FSRQs, the slope of the correlation(kF SRQ=3.69±0.24) has a big difference. It is not consistent with any theoretical values(k=5/2, 10/3 and 2) and cannot be explained by the two particle acceleration mechanisms (Chen 2014) .
Chen (2014) used a sample of 43 blazars in order to study the linear correlation between logν syn peak and -1/csyn. The slope of the correlation was 2.04±0.03, which is consistent with the stochastic acceleration mechanisms. The number of objects in the sample was too small to separate them into FSRQs and BL Lacs. Morever, the correlation was based on only eight HSP blazars. Perhaps this is why he did not find different slopes between FSRQs and BL Lacs.
As noted above, the slope of BL Lacs is consistent with the results of Chen (2014) and can be explained by stochastic particle accelerations. For FSRQs, the slope of the correlation kF SRQ=3.69±0.24 is close to 10/3, which can be explained by statistical particle acceleration for the case of fluctuation of fractional acceleration gain. Tramacere et al. (2011) pointed out that the statistic method does not give a complete physical description of the processes responsible for the systematic and stochastic energy gain, as it ignores various physical processes. Thus the slope of the correlation that we found for FSRQs implies that some physical processes may cause error in statistic method. Even so, from the perspective of particle acceleration mechanisms, FSRQs are different from BL Lacs. As far as we know, in terms of the particle acceleration mechanisms, this is the first time that a difference between FSRQs and BL Lacs has been found by using a large sample. Our results can provide an observational information that is relevant to particle acceleration models.
EC vs SSC and Curvature of FSRQ
A typical SED of blazars displays two peaks. The highenergy component is usually explained as arising from IC scattering of the same electrons as produce the synchrotron emission. Depending on the origin of the soft photons, the IC scattering can be divided into EC and SSC components. According to Ghisellini et al. (1996) , there are two relations that can determine whether the high-energy component is dominated by EC or SSC(LEC∼L 1.5
syn , LSSC∼L 1.0 syn ). Here we study the correlation between logLIC and logLsyn for FSRQs and BL Lacs in our subsamples. For FSRQs, the slope of the best linear regression is 1.45±0.11; this suggests that the high-energy component of FSRQs is dominated by the EC process (Ghisellini et al. 2002; Celotti & Ghisellini 2008; Ghisellini et al. 2010; Finke 2013) . The result of BL Lacs(kBLLac=1.12±0.10) suggest that the high-energy component is dominated by the SSC process (Zhang et al. 2013; Lister et al. 2011; Celotti & Ghisellini 2008; Ghisellini et al. 2002; Ghisellini et al. 2010; Ackermann et al. 2012) .
When characterizing the two components of the SEDs of blazars, the curvature is another important parameter. It can represent the value of bolomeric flux/luminosity if the peak frequency and peak flux/luminosity are known. By studying the correlation between logLBLR and -1/c, we found that there is no correlation for synchrotron component but that the IC component shows a significant correlation. The synchrotron component is generally explained by synchrotron emission from relativistic electrons in a jet (Maraschi, Ghisellini & Celotti 1992; Massaro et al. 2006; Hovatta et al. 2009 ), which means that there is no correlation between logLBLR and -1/csyn. The origin of soft photons in IC scattering is complex. In one of the EC models, the soft photons could come from the BLR (Sikora et al. 1994; Dermer et al. 1997) . The significant correlation between logLBLR and -1/cIC that we found might suggest that the soft photons of IC scattering are indeed mainly from the BLR.
In addition, we studied the correlation between -1/c and the logL bol , logMBH and Γ. Coincidentally, all these parameters have a significant correlation with -1/cIC and no correlation with -1/csyn. Perhaps there is a deep-seated physical signification, or maybe it is just a statistical coincidence.
Jet of FSRQ
In current theoretical models of the formation of jet, power is generated through accretion and the extraction of rotational energy of disc/black hole (Blandford & Znajek 1977; Blandford & Payne 1982) and is then converted into the kinetic power of jet. Bolometric luminosity is one of the most important parameters of blazars and can function as an index of the jet power (Du et al. 2016 ). The broad-line luminosity can be taken as an indicator of accretion power (Celotti, Padovani & Ghisellini 1997) . Black holes will be spun up through accretion, as these objects acquire mass and angular momentum simultaneously through accretion (Chai, Cao & Gu 2012) . The presence of the jet implies that the gravitational potential energy of the falling matter not only can be transformed into heat and radiation, but can also amplify the magnetic field, allowing the field to access the large store of black hole rotational energy and transform part of it into the mechanical power of the jet, as discusses by Ghisellini et al. (2014) . These authors predicted that jet power is depended on (aM B) 2 , where a and M are respectively the spin and mass of the black hole and B is the magnetic field at its horizon.
In our work, the correlations between logL bol and MBH , LBLR are significant. Our results show that the jet is correlated both with black hole and the accretion disc, which suggest that the origin of jet is a mixture of the mechanisms proposed by Blandford & Znajek and by Blandford & Payne (Punsly & Coroniti 1990; Meier et al. 1999 Meier et al. , 2001 ). Furthermore, the coefficient of the LBLR∼L bol correlation is 0.9032, very close to 1. This result is consistent with Xie et al. (2007)((logLBLR=logLjet+logη+const)). The correlation between logL bol and Γ can reflect the P jet power ∼Γ relationship. Our result shows that the correlation between logL bol and Γ is significant, and thus the correlation between P jet power and Γ is significant, too. From the results concerning L bol ∼Γ and L bol ∼MBH , we found that more powerful jets, the plasma blob in jets will move faster (Kharb et al. 2010; Wu et al. 2011; Lü et al. 2012 ) and have larger black hole masses (Xiong et al. 2014a) . In other words, FSRQs with a larger black hole mass have faster jets(MBH ∼Γ). According to Maraschi & Tavecchio 2003(δ∼Γ) , the Doppler factor(δ) is also the indicator of the jet speed, so MBH ∼δ can be used to represent MBH ∼Γ. In Arshakian et al. (2005) , the significant correlation between MBH and δ was found using a sample of 12 objects. Torrealba et al. (2008) obtained the same result using the 15 objects.
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